ABSTRACT. -A problem of variational bifurcation associated with nonsmooth functionals is studied. A general bifurcation theorem for the first eigenvalue is proved. Also the bifurcation from higher eigenvalues and a multiplicity result are given. An application to second order elliptic variational inequalities is shown.
Introduction
Eigenvalue problems for nonlinear elliptic variational inequalities of the form where K is a convex subset of some functional space, ~4 a nonlinear potential operator and L a symmetric linear operator, have been considered by several A(0) = 0, of the real numbers Ào such that the pair (~o, 0) accumulates solutions (À, u) of (1.1) with 0.
As in the case of equations [22] , it is true under reasonable assumptions that every Ao of bifurcation for (1.1) is an eigenvalue of the "linearized" problem namely (Ao , u) satisfies ( 1.2) for some u ~ 0, where Ko is the convex cone defined as the closure of U tK. t>o About the converse, which is also true for equations [22] 1 2 ( L u ' u ) = may be "t angent" in a sense that has been precised in [8, 9] .
The first difficulty can be overcome by considering only the (at most) two eigenvalues of (1.2) which correspond to minimize 1 2 ( A ' ( ) ~ ) 0 u u J on the sets Ko rl u : : = ±1 ~, as it is done in [19, 20, 29, 37] . Thẽ .. ~ C l second one by assuming that K is a convex cone. Infact, if K is a convex cone, K and u : -~ p 2 are never tangent. Actually, in [19, 20, 24, 30, 31, 32, 33, 37, 42 ] the set K is supposed to be a convex one. In [29] this condition is not required, but an extra assumption is imposed in order to avoid tangency.
Our first purpose is to give a general bifurcation result (Theorems 3.21 and 4.14~ for the eigenvalues of (1.2) [8, 9] .
Another purpose is to provide a bifurcation result for all eigenvalues of (1.2) The first one concerns the bifurcation from the "first eigenvalue" which has been studied, in a different framework, also in [29, 37] . A difference with respect to [37] is that in our situation the set D( f ) is not requested to be a cone. On the other hand in [29] Proof. -It is sufficient to combine Proposition 3.12 and Theorem 3.26
with Theorem 3.20.
In the case in which the function f is smooth, several multiplicity results are known for bifurcation (see [7, 21, 26, 34, 35] The first one concerns the bifurcation from the first eigenvalue. If the set K is a cone (that is (~i takes only the values -oo, 0 and p2 takes only the values 0, -f-oo) and the nonlinearity g has a more controlled growth, the problem has already been treated in [37] . On the other hand, for a fourth order variational inequality, the problem has been treated in [29] On the other hand by Remark 3.10 and, as in the proof of Theorem 4.13, Therefore the convergence holds also in Références
